microtubules formation and behaviour; in chromosome condensation; in sister chromatides cohesion; and in cell cycle checkpoint regulation (8) . In addition to the inactivation of proteins regulating mitotic spindle checkpoints, the inactivation of proteins regulating DNA damage checkpoints, chromosome metabolism, and centrosome functions have been seen to influence chromosome instability in vitro (2) . CIN increases the rate at which gross chromosomal changes occur during cell division (9) . According to Greenwood (10) , cell division is a dangerous issue, since each kinetochore must bind the mitotic spindle so that both chromatides correctly separate towards the opposing cell poles. The integrity of this process is carefully monitored by the spindle assembly checkpoint, and it has been suggested that a defective checkpoint may lead to aneuploidy, as is commonly the case in human cancer.
The article by Cabrera et al. (11) included in this issue of the Journal refers to a scarcely known function of the adenomatous polyposis coli (APC) tumor suppressing gene: its role in genomic instability. This is a gene with multiple functions, including: a) beta-catenin signalling regulation; b) cell adhesion regulation via beta-catenin and E-cadherin; c) cell migration regulation through interaction with microtubules; d) cell cycle blockade maybe through direct cell component inhibition; and e) coordinated cell adhesion and motility regulation (12) . However, the first function mentioned is the most acknowledged and common. When the APC gene has mutations resulting in the protein's inability to regulate beta-catenin signals, discontrolled cell division ensues within colonic crypts, which triggers a number of steps that ultimately converge in the development of an adenoma, and then of a malignancy. The paper by Cabrera et al. discusses not only the role of APC gene in various cell processes, including proliferation, differentiation, apoptosis, adhesion, migration, and chromosome segregation, but also provides insight into the mutational analysis of this gene, as well as the implications of mutations in the development of the adenoma-carcinoma sequence. Regarding its role in chromosome instability, the authors state that APC mutant cells have many microtubules unable to bind the kinetochore, and are therefore responsible for the chromosome instability phenotype seen in these cells. Similarly, following a discussion of results from experiments using transgenic mice able to reproduce CIN, they prove how the selective benefit of colonic tumor cells manifests itself when they lose beta-catenin-dependent function, and hence the resulting chromosome instability is a consequence of this loss, not the tumor-triggering process.
Furthermore, these authors report that a number of human colon cancer cell lines that are well characterized with APC mutations have no chromosome instability following thousands of cell divisions in vitro, and they conclude that APC inactivation alone is unlikely to result in a CIN phenotype in human colorectal cancer, whereas other genes are likely involved in such process.
